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Experiment Equations (flow calculations): 
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Data Acquisition (DAQ) System Components: 

• Host Computer 
 

 

• dSPACE computer system 
 

 

• PFI (Precision Filter, Inc) 28000 system 

Host Computer: 

• Standard computer 
 
• Matlab and Simulink software 

 
• dSPACE (ControlDesk) software 

 
• PFI filter software 
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dSPACE System: 
 

• Real-time operating system 
 

• 32 Analog input channels  
  (16 bit resolution) 
 

• 6 Analog output channels  
  (14 bit resolution) 
 

• Programmable input and  
  output voltage ranges  
  (± 5 and 0-10 volts) 
 

• Digitize analog high frequency  
  response pressure and flow signals 
 

• Perform control feedback processes (in real-time) 
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Experiment Model: 

- Simulink model  
- 5 KHz sample rate 
 

Rig transducers: P0, P2, P3, P4 
DP32, DP43, Flow Devices, etc… 

Experiment  
device 
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temperature,  
distance, 
etc… 
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dSPACE Experiment GUI: 
- Real-time interaction with hardware 
- Sample Rate 5 KHz 

 

- ControlDesk software    
- Data display(s) 
- Data saving (50 Hz and 5K Hz)   

Stop: 

HostService2 

Settings: 

Start Data Collection 

Length 70 

Downsampling 1 

EPC  Set Point 
+200.00 

FNinj Calc 
9.200 

FNinjMeas 
8.571 

FNmodMeas 
13.514 

mdot   
30.2 
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PFI 28000 System: 

- Programmable analog channels 
  (16 signal conditioners, 16 amplifiers) 
- High performance filter(s): Butterworth,  
  Bessel, High, Low, and Band pass filters 
- Up to 200 kHz “filtered” bandwidth 
- Graphical User Interface (GUI) 
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DAQ System Component Flow Diagram: 

(Ce7a Rig)  

Transducers 
• Signal Conditioner(s) 

• Amplifier(s) 

 
A/D 
Converters 

 
 
 
 

(dSPACE System) (PFI System) 

D/A 
Converters 

 

  d 
  S 
  P 
  A 
  C 
  E 

CPU  
 
 

Host 
Computer 

Electronic  
Controlled  
Devices 

 



National Aeronautics and Space Administration 

www.nasa.gov 12 

Ce7a Facility Upgrades: 
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- Automate pre-test experiment process 
• PLC 
• Electric valves 
• Controllers 
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Summary 

• Ce7a test rig design concept: 
- To simulates a fuel delivery circuit for an aircraft  
  combustion system 
- To assess the performance of a high frequency  
   modulator device      

• Data acquisition system capabilities:  
- Configured to condition high frequency response  
  transducer for pressure and flow measurements 
-  Perform real-time data acquisition processes  
  (display and record experiment data) 
- Customize experiment processes for a modulator device  

• Ce7a future upgrades: 
- Automate the experiment set up process 

 Reduce experiment set up time   
 Increase data reliability and repeatability 

- Rebuild test rig to expand its working space 
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QUESTIONS?  


